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(54) Title: DIAGNOSTIC SYSTEM FOR MONITORING COOKING PROFILES 

(57) Abstract 

The diagnostic system of the 
present invention monitors and ac- 
cumulates the thermal signatures or 
characteristics during at least one 
operational mode of the cooking ap- 
pliance. These thermal signatures 
or characteristics are collected - 
through the same temperature sen- 
sor used to regulate the temper- 
ature of the cooking appliance - 
and then stored in, for example, 
a look-up table. Advantageously, 
this may be accomplished without 
the need of special sensors or inter- 
face boards. The thermal signatures 
or characteristics may include first 
order or higher order temperature 
gradients, as well as temperature 
profiles. The stored thermal signa- 
tures provide a baseline from which 
the diagnostic system can detect and 
identify whether the cooking appli- 
ance is working under normal oper- 
ating conditions. In an alternative 
embodiment, the diagnostic system 
monitors and accumulates the cook- 
ing profiles for either a single food 
product or a plurality of food prod- 

orrphSnyXplaS^nd cTn^ against the master cooking profile to flag food products that are improperly cooked or not cooked to 
fh! ! prop"; degree of doneness Such monitoring an analysis substantially eliminates any possible health risks. Also, such master cookmg 
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DIAGNOSTIC SYSTEM FOR MONITORING COOKING PROFILES 
CROSS -REFERENCE TO RELATED APPLICATION 

This is a continuation-in-part of U.S. Patent 
Application No. 08/549,098, filed October 27, 1995,. 
entitled "Diagnostic System For A Cooking Appliance," which 
is incorporated herein by reference. 



10 TECHNICAL FIELD 

The present invention relates generally to a 
diagnostic system, and more particularly, to a diagnostic 
system for detecting abnormal cooking conditions or 
malfunctions in a cooking appliance, as well as for 
15 monitoring the cooking parameters of the cooking appliance. 

BACKGROUND OF THE INVENTION 

Microprocessor based controllers have been developed 
in recent years to assist in the preparation of properly 

20 cooked foods. Typically, such controllers, among other 

things, regulate the temperature within the cooking 
appliance to insure that the food is cooked or baked to the 
proper degree of doneness. Advantageously, such 

controllers may use intelligent sensing and diagnostics 

25 built into the cooking appliance and. coupled through an 

interface board to detect and identify various types of 
failures. See, for example, U.S. Patent No. 5,043,860 and 
applicants' copending application U.S. Serial No. 
08/501211, entitled "Multiprobe Intelligent Diagnostic 

30 System For Food-Processing Apparatus" which are commonly 

assigned and incorporated herein by reference. 

While these so-called ''smart interface" boards perform 
excellently, they generally require the use of multiple 
35 sensors. Accordingly, although these "smart interface" 

boards are well-suited for modern cooking appliances, they 
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are ill-suited for the Hundreds of thousands of cooking 
appliances manufactured over the last twenty years that use 
single temperature sensors. While retrofitting these older 
cooking appliances with additional sensors and interface 
5 boards would solve the problem, the associated cost makes 

it prohibitively expensive to do so. 

Accordingly, what is needed is a simple and low cost 
diagnostic system to diagnose that certain physical 
10 characteristics of the cooking appliance are not working 

properly - all without the need of special sensors and 
interface boards. 



Also, any variation in one or more of the cooking 
15 parameters alters the quality of the cooked food product, 

which may pose health risks. To ensure that the food 
product is cooked properly, it would be further desirable 
to provide a method and diagnostic system for monitoring 
the cooking operation of the appliance which readily 
20 detects such variations in an objective manner. 

SUMMARY OF THE INVENTION 

The diagnostic system of the present invention 
monitors and accumulates the thermal signatures, profiles 

25 or characteristics during different operational modes of 

the cooking appliance. These thermal signatures, profiles 
or characteristics are collected - through the same 
temperature sensor used to regulate the temperature of the 
cooking appliance - and then stored in, for example, a 

30 look-up table. Advantageously, this may be accomplished 

without the need of special sensors or 'interface boards. 
The thermal signatures or characteristics may include first 
order or higher order temperature gradients, as well as 
temperature profiles, collected, for example, when the 

35 temperature of the cooking appliance is raised to a desired 
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cooking temperature. The stored thermal characteristics or 
signatures provide a baseline from which the diagnostic 
system' can' detect and identify whether the cooking 
appliance is working under normal operating conditions. 

In one exemplary embodiment, the diagnostic system of 
the present invention compares the measured temperature 
gradients collected during an operational mode of the 
cooking appliance with predetermined or learned minimum 
and/or maximum value (s) of the temperature gradient. Such 
minimum and maximum values may be based on any particular 
set of cooking conditions, including the type and model 
number of the cooking appliance. Moreover, so-called 
"fuzzy logic" may be used to identify abnormal operating 
conditions or malfunctions. Regardless of the logic used, 
if abnormal operating conditions are detected, an 
appropriate signal can be displayed to the user or 
transmitted to a remote monitoring station to effect 
maintenance - 

In another embodiment of the present invention, the 
diagnostic system of the present invention alternatively 
monitors and accumulates the cooking profiles for either a 
single food product or a plurality of food products. The 
current cooking profile is graphically displayed and 
compared against the master cooking profile to flag food 
products that are improperly cooked or not cooked to the 
proper degree of doneness. Such monitoring and analysis 
substantially eliminates any possible health risks. Also, 
such master cooking profiles also provide a baseline for 
diagnosing between normal and faulty cooking conditions. . 

In this latter embodiment, a cooking bar envelope 
representing the lower and upper deviation limits from the 
master cooking profile can also be superimposed with' the 
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current cooking profile. In this manner, out-of-tolerance 
cooking conditions are more readily discernable to indicate 
faulty conditions as well as unacceptable cooked food 
products . 



BRIEF DESCRIPTION OF THE DRAWING 

The features and advantages of the present invention 
will become more readily apparent from the following 
detailed description of the invention in which like 
10 elements are labeled similarly and in which: 

Fig. 1 is a block diagram of a cooking appliance 
utilizing the diagnostic system of the present invention; 

Fig. 2 is a plot of temperature - versus time for a 
15 typical cooking appliance; 

Fig. 3 is a plot of the temperature characteristics or 
profiles of a cooking appliance; 

Fig. 4 is an illustrative cooking profile with 
temperature as the cooking parameter; 
20 Fig. 5 is a block diagram of a cooking appliance 

utilizing another embodiment of the diagnostic system of 
the present invention; 

Fig. 6 is an illustrative display of the current 
cooking profile superimposed with the master cooking 
25 profile; and 

Fig. 7 is an illustrative display of the cooking bar 
envelope superimposed with the current cooking profile. 



DETAILED DESCRIPTION 

30 Without any loss of generality or applicability for 

the principles of the present invention, in some 
embodiments the description is directed to cooking 
appliances, such as fryers. It should be understood, 
however, that- the term cooking appliance shall be 

35 understood to include deep fryers, refractory ovens, baking 
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ovens, combination ovens, infrared ovens, rotisseries, and 
in general temperature control units which, for example, 
may be cooling units. 

A diagnostic system for use with a cooking appliance 
105 having a heating element 110 and thermal probe 115 is 
shown in Fig. 1. Thermal probe 115 may be located in 
proximity to heating element 110 so as to measure the 
temperature at that location, and hence approximate the 
temperature of heating element 110, such as in an oven. 
Depending on the type of the cooking appliance, thermal 
probe 115 alternatively may be located in a location for 
submersion into the cooking medium, such as cooking oil. 
In either case, thermal probe 115 measures the temperature 
of the cooking medium. 

A system controller 120 of cooking appliance 105 
runs the diagnostic system as well as manages a number of 
other diagnostic and control functions. Preferably, system 
controller 120 uses , a microprocessor 125 having a random 
access memory . (RAM) 130 and hardware logic 135- Under 
program control, microprocessor 125 regulates various 
operations of the cooking appliance, such as, for example, 
the cooking time and cooking temperature for either a 
single food product or a plurality of food products. That 
is, the cooking appliance can be programmed to operate with 
cooking parameters tailored for a specific product. See, 
for example, U.S. Patent No. 4,920,948, which is 
incorporated herein by reference. Those skilled in the art 
will readily note that such cooking parameters may be 
either preprogrammed at the factory or entered by a user at 
the time of cooking, such as through a keypad 140. Thermal 
probe 115 is connected to an analog-to-digital converter 
145 which supplies digital signals to microprocessor 125 
indicative of the temperature of heating element 110 or 
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alternatively the cooking medium. Thermal probe 115 may be 
resistance temperature detectors, thermistors, 
thermocouples and the like. The choice of the thermal 
probe depends on the range of the temperatures to be 
5 measured. Microprocessor 125 processes the digital 
temperature signals using a program and data stored in a 
read-only-memory 150. 

It should be understood that microprocessor 125 
10 includes such hardware as a central processing unit, 

program and random access memories, timing and control 
circuitry, input/output (I/O) interface devices and other 
digital subsystems necessary to the operation of the 
central processing unit. Those skilled in the art will 
15 readily note that the diagnostic system of the -present 

invention may be completely implemented using analog 
circuitry. The diagnostic system operates in accordance 
with a program whose methodology of operation is set forth, 
below herein. This diagnostic program can be stored in 
20 conventional random-access-memory 150 or in a pre- 

programmed chip, such as EPROM or EEPROM. It is 
contemplated, however, that the diagnostic program may be 
disabled by depressing a key on keypad 140, if so desired. 

25 During normal operation, system controller 120 of 

cooking appliance 105 regulates the percentage of time 
power is applied to heating* element 110 in accordance with 
the cooking parameters selected by the user. For example, 
the heating element or heating elements may be pulsed with 

30 either a fixed or variable duty cycle (proportional control 

heating), may be fully turned on, or operated in an on/off 
manner similar to a thermostat, depending on the heating 
mode of the cooking appliance. Such techniques minimize 
overshoot and recovery time. The particular technique 

35 selected depends, for example, on how rapidly the selected 
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temperature needs to be reached and the amount of overshoot 
that is acceptable. The particular technique used to 
regulate the temperature, however, is not critical to the 
operation of the present invention inasmuch as the 
invention may be used with any or all of these techniques. 

Preferably, electronics 155 for thermal probe 115 may 
reside in system controller 120. System controller 120 may 
have a light emitting diode or vacuum fluorescent device 
display. Upon receiving the temperature data collected by 
thermal probe 115 during a cycle (s) or mode(s) of operation 
of the cooking appliance, system controller 120 
automatically runs the diagnostic program in accordance 
with the principles of the invention. The diagnostic 
system of the present invention monitors and accumulates 
the thermal signatures or characteristics during at least 
one operational mode of the cooking appliance. These 
thermal signatures or characteristics are collected through 
thermal probe 115 - the same probe used to regulate the 
temperature of the cooking appliance - and then are stored 
in random-access-memory 130 in the form of, for example, a 
look-up table. Advantageously, this is accomplished 
without the need of special sensors or interface boards. 
The thermal signatures or characteristics include first 
order or higher order temperature gradients or temperature 
profiles collected, for example, when the temperature of 
the cooking appliance is raised to a desired" cooking 
temperature. For example, in a fryer, the thermal 
signatures or characteristics may be collected during "cold 
start," "melt cycle," "cooking," and/or "idle." 
Preferably, it is done so after the melt cycle and during 
idle when the cooking appliance is establishing its normal 
operating temperature. During that time the temperature 
gradient is substantially constant or fixed. The stored 
thermal signatures provide a- baseline from which the 
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diagnostic system can detect and identify whether the 
cooking appliance is working under normal operating 
conditions . 

5 Referring to Fig. 2, in one exemplary embodiment, the 

' diagnostic system of the present invention monitors the 
temperature from cold start temperature 160 up to an 
operating temperature 165 of the cooking appliance. Then, 
the diagnostic system calculates the thermal gradient 

10 during the time heating element 110 is fully on by 

determining the differential change in temperature, aT=T 2 - 
T 1# during the time At=t r t x . Inasmuch as the microprocessor 
regulates the amount and the manner in which power is 
applied to the heating element, it is relatively 

15 straightforward to measure the temperature at different 

portions of the temperature profile of the cooking 
appliance, regardless of the manner in which the heating 
element is controlled. 

20 Those skilled in the art will also readily note that 

the time, At, may be tracked through the use of software 
counters. The quantity AT/At, however, is the first order 
thermal gradient. The calculated temperature gradient is 
then compared with predetermined or learned minimum and/or 

25 maximum values of the temperature gradient. Such minimum 

and maximum values are usually determined empirically from 
a cooking appliance known to function properly andsmay be 
based on any particular set of cooking conditions, 
including the type and model number of the cooking 

30 appliance. 



Alternatively, in another embodiment, the temperature 
profile (s) - that is, its shape - or any portion thereof is 
measured and stored. The temperature profile varies 
35 according to the particular malfunction. Once the 
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temperature profiles 'are empirically determined for known 
malfunctions, subsequent temperature profiles may be 
matched to those associated with particular malfunctions 
for identification. 

5 

Referring to Fig. 3, thermal profiles 310 and 320 for 
a cooking appliance that is operating properly and 
improperly, respectively, are depicted. Thermal profile 
310 may be saved and stored in the memory of microprocessor 

10 125 as training data. Accumulation of the thermal profiles 

for different malfunctions, such as faulty heating elements 
and electronics, provides a baseline for diagnostic 
purposes. Such training data may be used to teach the 
diagnostic system to diagnose between normal and abnormal 

15 operating conditions. 

Factors that may affect the measured temperature 
gradient or temperature profile include: gas pressure and 
available BTU energy; electrical voltage; amount and type 
20 of cooking medium in the cooking appliance; and/or 

malfunctioning heating elements or heat exchangers. Any 
improper operation in the heating manifest itself as a 
variation in the temperature gradient or temperature 
profile outside the normal range of operations. It is 

25 contemplated that in certain instances, higher order 

temperature gradients may be used where the desired 
temperature profile or a portion thereof is not 
substantially linear, such as during proportional control 
heating. If the diagnostic program determines that the 

30 measured temperature characteristics, such as the 

temperature gradient, are outside the normal operating 
range, an appropriate signal - either audible or visual - 
can be displayed to the user or transmitted, including by 
wireless means, to a remote monitoring station to effect 

35 maintenance. For example, the communication system of U.S. 
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Patent No. 4,812,963, which is incorporated herein by 
reference, may be used to provide real-time diagnostic 
information to a remote station. In that latter instance, 
the remote monitoring station may interrogate the cooking 
5 appliance for additional information and then make an 
independent judgment as to the necessity of repair. 

It is contemplated that the present diagnostic system 
will monitor and accumulate the thermal, characteristics of 

10 the cooking appliance from cold start through its operation 

during the day until shut down. During that period, the 
diagnostic system can statistically determine - based on 
collected thermal data - the performance of the cooking 
appliance. Minor deviations may be recorded and stored in 

15 memory or in a file to later provide a temperature profile 
history to assist a technician- in serving the appliance, if 
a later failure occurs. If the deviation, however, is 
gross, it may display to the operator a message warning 
that the cooking appliance is unacceptable for cooking 

20 purposes. If desired, the diagnostic system may be 
programmed in the latter case to disable the cooking 
appliance to eliminate any possible health risks. 

In addition, acceptable values for the temperature 
25 gradients for different cycles or modes of operation of the 
cooking appliance can be stored in the look-up table. For 
example, when the heating Element is either pulsed at fixed 
or variable duty cycles the corresponding acceptable 
temperature gradients or profiles can be stored and then 
30 compared with the measured gradients or profiles. As the 
cooking appliance ages, the acceptable values can also be 
updated so as to accommodate this change. This updating 
can be effected through the use of a portable computer that 
downloads to the system controller the acceptable values 
35 for the thermal characteristics. Alternatively, the 
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diagnostic system can be programmed to learn or determine, 
for example, its own maximum or minimum values for the 
temperature gradient based on the past operating conditions 
of the cooking appliance. That is, the diagnostic system 
5 learns what the normal range ^of values should be. Various 

programming techniques for .effecting this latter 
methodology are well known in the art and may include the 
use of statistics, such weight averaging, standard 
deviation and the like, as well as artificial intelligence 
10 or logic called "fuzzy-logic." 

In results from experiment practice using 14" Pitco 
gas and electric fryers manufactured by Blodgett, Inc., the 
acceptable temperature gradient ranges were determined 
15 empirically for the cooking appliance. Some exemplary 

values are tabulated below: 



14" Pico Frver aT= 250 - 300°F 

Normal Time Range Normal Gradient Range 

20 At (sec) AT/At (°F/sec) 



25 



Electric 


Gas 


Electric 


Gas 


91 


116 


0.55 


0. 43 


85 


73 


0.59 


0. 68 


101 


110 


0.50 


0.45 




112 




0.45 




98 




0.51 




97 




0.52 



From the above, the temperature gradient ranges were 
30 0.50 - 0.59 (°F/sec) and 0.43 - 0.68° ( F/sec) for the 

electric and gas fryers, respectively. After additional 
data collection, however, it was empirically determined 
that the normal average temperature gradients were 0.53 
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(°F/sec) and 0.47 °( F/sec) for the electrical and gas 
fryers, respectively. Failures occurred at temperature 
gradients below 0.36 (°F/sec) and 0.35 °( F/sec) for the 
electric and gas fryers, respectively. As such, the 
5 diagnostic system of the present invention indicated 
malfunctions in several fryers having a temperature 
gradient below these empirically determined minimum 
temperature gradients. Upon inspecting those fryers, they 
had either defective heating element (s) or improper line 
10 voltages to the heating element. Although it is typically 
the case that the malfunction is associated with a 
temperature gradient that is too low, it should be 
understood that a temperature gradient that is too high 
will also be indicative of a malfunction. 

15 

In accordance with the principles of the invention, it 
is further contemplated that the diagnostic system of the 
present invention may alternatively monitor and accumulate 
the cooking profiles for either a single food product or a 

20 plurality of food products. The term cooking profile has 

been employed in connection with cooking appliance 
controllers to denote the setting of various cooking 
parameter (s) during different portions of the cooking 
cycle, which parameters include temperature, pressure, 

25 volumetric flow rate, humidity setting, and the like. See, 

for example, U.S. Patent No. 4,920,948, which is 
incorporated herein by reference.. 

For example, in cooking chicken, the cooking profile 
30 may initially include a relatively high cooking temperature 
(T H ) for an amount of time, \ , and then a relatively low 
temperature (T L ) for an amount of time, t 2 , as illustrated 
in Fig. 4. Furthermore, it can be prepared under 
pressurized or non-pressurized cooking conditions. The 
35 availability of a relatively large number of cooking 
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profiles is desirable because many establishments use the 
same cooking appliance to prepare the same food product in 
several different ways. Also, varying the amount of the 
particular food product that is to be cooked results in 
5 different cooking profiles, for example, different cooking 

times . 

Referring to Fig. 5, in this latter alternative 
embodiment of the present invention, the diagnostic system 
10 further employs a display system 510, such as a CRT or LCD, 

to graphically display the cooking profile stored in memory 
for the particular food product that is being cooked. An 
illustrative display of a typical cooking profile 520 
representative of the cooking temperature as a function of 

15 time is shown on display system 510. It should be clearly 

understood that in a likewise manner, the pressure, 
humidity setting, and/or air flow rate, can also be 
displayed, if appropriate, either concurrently or at 
different times. This cooking profile represents a master 

20 cooking profile defined as the idealized cooking profile. 

Such master cooking profiles provide a baseline for 
diagnosing between normal and faulty cooking conditions. 
As discussed more fully herein below, the master cooking 

25 profile is used specifically for comparison purposes with 

the current cooking profile defined as the profile received 
by the microprocessor during an actual cooking cycle. 
Importantly, monitoring the current cooking profile against 
the master cooking profile flags food products that are 

30 * improperly cooked or not cooked to the proper degree of 
doneness. Such monitoring and analysis substantially 
eliminates any possible health risks. 



35 



During normal operation, system 
monitors and accumulates the actual or 



controller 120 
current cooking 
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profile of the food product that is being cooked. Thermal 
probe 115 provides temperature data to microprocessor 125, 
while probes 530, 540 and 550 provide pressure, air flow 
rate, and humidity data, respectively. More particularly, 
5 each probe 115, 53.0, 540 and 550 collects data consisting 

of temperature, pressure, air flow rate and humidity, 
respectively, vis-a-vis A/D 145 as a function of time 
during a cooking cycle of the cooking appliance. 
Microprocessor 125 is connected to display system 510 for 
10 graphically displaying the data collected by probes 115, 
530, 540 and 550. Application specific software to effect 
such graphical displays may be readily realized by those 
skilled in the art and' who have been equipped with 
understanding of the present invention as set forth herein. 

15 

Show in Fig. 6 are illustrative master and current 
cooking prof iles superimposed for comparison purposes. The 
master cooking profile is stored in memory and any number 
of such master profiles may be stored so as to constitute 

20 a library of master cooking profiles. By providing the 

ability to superimpose the master cooking profile over the 
current cooking profile, a nontechnically trained person 
can readily discern faulty cooking conditions and identify 
the cooking cycle as acceptable or good. Furthermore, it 

25 also becomes more readily apparent to trained personnel 
where and to what extent the faulty cooking conditions are. 

If desired, a cursor 555 may be provided on the 
display which may be positioned over any portion of the 

30 graphic display of the cooking profile. The specific 

values and of the cooking parameters corresponding to the 
location of cursor 555 may be displayed (master cooking 
profile, T=350°F; current cooking profile, T=339T), thereby 
permitting the operator to readily compare cooking 

35 parameter values between the master and current cooking 
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prof iles . 



It is further contemplated that a cooking bar envelope 
560 representing the lower and upper deviation limits from 
the master cooking profile can be alternatively 
superimposed with the current cooking profile, as shown in 
Fig 7. It should be clearly understood that the horizontal 
axis may alternatively be pressure, humidity setting, air 
flow rate, or any other cooking parameter appropriate for 
the particular appliance. In this manner, out-of-tolerance 
cooking conditions, indicated from deviations in the master 
cooking profile, are more readily discernable. Deviation 
limits can be established under which the quality of the 
cooked food product is deemed to be acceptable. Such 
deviation limits may be determined empirically and may be 
based on the type and model of the cooking appliance, among 
other things. Preferably, the deviation limits may be set 
through the use of statistics. 

System controller .120 may be readily programed to 
determine whether the current cooking profile is within 
cooking bar envelope 560, or to compare the current cooking 
profile against- the master cooking profile. If the current 
cooking profile is outside preestablished limits of 
deviation or the cooking bar envelope, an appropriate 
signal - either audible or visual - can be displayed to the 
operator. Of course, current cooking profiles may be saved 
and stored in memory or on hard disk for later retrieval 
to assist a technician in serving the cooking appliance. 
If required, the cooking parameters may be automatically 
adjusted to match the current cooking profile to the master 
cooking profile using well known methods of feedback 
control, including the use of artificial intelligence or 
so-called "f uzzy-logic . " 
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Alternatively, such current cooking profiles may be 
transmitted to a remote monitoring station where the faulty 
cooking conditions may be detected and identified using 
remote computers by comparing the current cooking profile 
5 against the master. It is contemplated that the 
communication systems of U.S. Patent No. 4,812,963 and 
copending application serial no. 08/643,207, which are 
incorporated herein by reference, may be used to effect 
such transmission and the exchange of information necessary 
10 to integrate various aspects of accounting, billing and 

servicing . 

As yet another alternative, the current cooking 
profiles may be transmitted at the time of service to a 

15 portable hand held terminal having a graphical display 
screen, such as a Palm/Laptop computer. Updated master 
cooking profiles may be stored in those hand held pocket 
terminals along with diagnostic software to detect and 
identify abnormal cooking conditions, which may affect the 

20 quality of the food product. Preestablished deviation 

limits may be set to denote unacceptable food products. In 
this latter instance of using a palm/laptop computer, 
master and current cooking profiles are graphically 
displayed on the screen of the Palm/Laptop computer for 

25 analysis by a trained technician. Such graphical displays 

may use menu driven software to assist in recalling, 
comparing and analysis the master and current cooking 
profiles for either a single food product or a plurality of 
food products . 

30 

It is understood that the embodiment herein is merely 
illustrative of the principles of the invention. Various 
modifications may be made by those skilled in the art which 
will embody the principles of the invention and fall within 
35 the spirit and the scope thereof. 
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CIAIMS : 

1. A method for monitoring the operation of a 
cooking apparatus comprising the steps of: 

defining a master cooking profile for a particular 
5 food product representing the idealized cooking profile 

thereof for a particular cooking parameter; 
storing said master cooking profile; 

acquiring data -for said particular cooking parameter 
as a function of time as the food product is being cooked, 
10 said data representing a current cooking profile; and 

graphically superimposing said master and current 
cooking profiles on a display for monitoring purposes. 

2 . The method of claim 1 wherein, said cooking 
15 parameter is temperature. *, ' 

3. The method of claim 1 wherein said cooking 
parameter is pressure. 

20 4. The method of claim 1 wherein said cooking 

parameter is humidity setting. 

5. The method of claim 1 wherein said cooking 
parameter is air flow rate. 



25 



30 



6. The method of claim 1 further comprising the step 

T 

of comparing said master and current cooking profiles, and 
identifying faulty cooking conditions based on said 
comparison . 

7. The method of claim 1 further comprising the step 
of comparing said master and current cooking profiles, and 
identifying unacceptable cooked food product based on said 
comparison . 
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8. The method of claim 1 further comprising the step 
of comparing said' master and current cooking profiles, and 
controlling the cooking operation of the cooking apparatus 
based on said comparison. 



9. The method of claim 1 further including the step 
of downloading from a computer the master cooking profile. 



10. The method of claim 1 further including the steps 
10 of transmitting the current cooking profile to a computer, 

and said computer graphically displaying said current 
cooking profile against a stored master cooking profile. 

11. The method of claim 10 wherein said computer is 
15 a hand held terminal having a graphical display screen. 

12. The method of claim 11' wherein said hand held 
terminal is a Palm/Laptop computer. 

20 13. The method of claim 1 further including the steps 

of generating a cursor on said display along a portion of 
said master and current cooking profiles, and displaying 
the values of the cooking parameters corresponding to the 
location of the cursor on the master and current cooking 

25 profiles. 

14 . The method of claim 1 further including the step 
of determining whether said current cooking profile is 
within preestablished deviation limits from said master 
30 cooking profile. 

15. The method of claim 14 further including the step 
of graphically displaying said preestablished deviation 
limits as a cooking bar envelope on said display. 

35 
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16. A method for 'monitoring the operation of a 
cooking apparatus comprising the steps of: 

acquiring a master cooking profile for a particular 
food product representing the idealized cooking profile 
thereof for a particular cooking parameter; 

acquiring data for said particular cooking parameter 
as a function of time so as to constitute a current cooking 
profile; and 

comparing said master and current cooking profiles to 
determine whether the food product was cooked under 
acceptable cooking conditions. 

17. The method of claim 16 further including the step 
of graphically superimposing and displaying the master and 
current cooking profiles. 

18. The method of claim 16 further including the step 
of determining whether said current cooking profile is 
within preestablished deviation limits from said master 
cooking profile* 

19. The method of claim 18 further including the step 
of graphically displaying said preestablished deviation 
limits as a cooking bar envelope together with said current 
cooking profile. 

20. The method of claim 16 wherein said cooking 
parameter is temperature. 

21. The method of claim 16 wherein said cooking 
parameter is pressure. ' 

22. The method of claim 16 wherein said cooking 
parameter is humidity setting. 



WO 99/11978 PCT/US98/18317 

-20- 

23. The method of claim 16 wherein said cooking 
parameter is air flow rate. 

24. The method, of claim 16 further comprising the 
step of controlling the cooking operation of the cooking 
apparatus " based on the comparison of said master and 
current cooking - profiles . 

25. The method of claim 16 further including the step 
of downloading from a computer the master cooking profile. 

26. The method of claim 16 further including the 
steps of transmitting the current cooking profile to a 
computer, and said computer graphically displaying said 
current cooking profile against a stored master cooking 
profile. 

27. The method of claim 16 further including the 
steps of transmitting the current cooking profile to a 
computer, and said computer graphically displaying said 
current cooking profile with a cooking bar envelope 
representing preestablished deviation limits from said 
master cooking profile. 

28. The method of claim 27 wherein said computer is 
a hand held terminal having a graphical display screen, 

29. The method of claim 27. wherein said hand held 
terminal is a Palm/Laptop computer. 

30. An apparatus for monitoring the operation of a 
cooking apparatus comprising: 

means for acquiring a master cooking profile for a 
particular food product representing the idealized cooking 
profile thereof for a particular cooking parameter; 
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memory for storing said master cooking profile; 
means for acquiring data for : said particular cooking 
parameter as a function of time, as the food product is 
being cooked, said data representing a current cooking 

profile; and . 

display means for graphically superimposing said 
master and current cooking profiles for monitoring 
purposes . 

31. The apparatus of claim 30 wherein said means for 
acquiring includes a temperature sensor. 

32. The apparatus of claim 30 wherein said means for 
• acquiring includes a pressure sensor. 

33. The apparatus of claim 30 wherein said means for 
acquiring includes an air flow rate sensor. 

34. The apparatus of claim 30 wherein said means for 
0 acquiring includes a humidity sensor. 

35. The apparatus of claim 30 further comprising 
means for comparing said master and current cooking 
profiles so as to identify faulty cooking conditions based 

»5 on said comparison. 

36. The apparatus of claim 30 further comprising,, 
means for comparing said master and current cooking 
profiles so as to identify unacceptable cooked food product 

30 based on said comparison. 

37. The apparatus of claim 30 wherein said master 
cooking profile is downloaded from a computer . 

35 38. The apparatus of claim 37 wherein said computer 
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is a hand held terminal having a graphical display screen. 

39. The apparatus of claim 38 wherein said hand held 
terminal is a Palm/Laptop computer for graphically 
displaying said current cooking profile against a stored 
master cooking profile. 

40. The apparatus of claim 30 further including means 
for graphically displaying preestablished deviation limits 
from said master cooking profile along with said current 
cooking profile. 



41. The apparatus of claim 40 wherein said deviation 
limits are in the form of a cooking bar envelope. 
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